Introduction
This chapter describes how Intranet-based knowledge management tools are used in a medium-sized software consulting company. The company "Alpha" focuses on knowledge engineering and has 150 employees. The company has chosen a knowledge management strategy that relies on both codification -to represent knowledge in written and personalisation -to foster the exchange of tacit knowledge. The company has developed tools to support both of these strategies, and we describe four tools this company has, as well as how they are used, based on 14 interviews with employees in different groups in the company. We analyse how the different tools support company strategies, and argue that the synergy between personalisation and codification work particularly well in this medium-sized company. Now, we first present Alpha Consulting, before discussing knowledge management tools in general. We proceed by presenting knowledge management tools at Alpha and how they are used, and end by discussing this usage before we conclude.
A more detailed description of knowledge management at Alpha, can be found in [1] .
Alpha Consulting
Alpha Consulting ("Alpha") is a consulting company based in Norway, developing knowledge-based systems for a variety of customers. When it was founded in 1985, it was a spin-off of a larger, more general consulting company, and according to a Norwegian newspaper 1 , "an international staff of specialists will develop expert systems that above all will cover the needs of the demanding oil industry". The newspaper continues: the company shall "offer services in industrial use of knowledge-based expert systems, and software in the field of artificial intelligence".
Since then, the company has grown organically, from just a few employees in the beginning, to around 150 in year 2000 (A small company in another city than where Alpha has offices was bought in 2000). The company has also extended their services and market.
In the annual report for 1999, they state that their vision is to "make knowledge sharing in organisations more effective, and thereby contribute so that knowledge is refined and used to achieve the organisation's goal". Their mission is to "deliver services, solutions and products to organisations and individuals who wish to make their business more effective through innovative use of information technology. The company's core competence is knowledge management, process-support and implementation of intelligent systems for knowledge-based behaviour and knowledge processes. Within this business area, Alpha will seek international activity based on their role as a leading vendor in Norway". In July 2001, the company was in discussions with Boeing about delivering a system for modelling software and organisations 2 .
Important technology for delivering these solutions, are "network and database technology, document management and search, web technology, work process support, coordination technology, artificial intelligence and data mining". The underlying technology for this again is Java, Microsoft and SmallTalk technology. Customers come from three main groups, the public sector, the marine sector and industry. Projects for these customers typically include 3-10 people working for at least half a year, and in some cases for several years. In projects, the participants take on different roles, as "project manager", "technical manager", and "customer contact". In addition to these projects, the company has a record of participating in co-operative research projects, from highly applied research, like in the Eureka program, to more advanced research in EU-and Norwegian Research Council-funded projects.
The company is organised around "processes" and "projects". The "process organisation" means that they have defined important areas for the company, which has one "process manager", usually with support from a small team. Examples of processes are "Management", "Delivery" and "Support", and also "Knowledge Management". Many employees in the company are responsible for some process issue while working on a project. Most employees have a university degree in Computer Science, and some have a PhD degree, especially in Artificial Intelligence.
The Knowledge Management Process at Alpha includes handing out a prize to the "knowledge sharer of the month" in order to promote knowledge management. This prize has been given to people who share their knowledge through Alpha's knowledge management tools, or through oral communication.
On first sight, the organisation seems very "flat" -with people rotating between different "process manager" positions. But as one employee told us, "of course, there is a hierarchy here as well, it is just not written down any place". When working in projects, most of the development has traditionally been done "in-house", and not at the customer's site. But it is now getting more frequent that employees work in the customer companies. When we were visiting the company, around 20% of the staff was working somewhere else than in the main company building.
Knowledge Management Strategies and Tools
We first present what strategies a company can have when applying knowledge management, and then present categories of tools that support these strategies.
Knowledge Management Strategies
We can divide between two types of usage, or strategies for knowl edge management [2] :
• Codification -to systematise and store information that represents the knowledge of the company, and make this available for the people in the company.
• Personalisation -to support the flow of information in a company by storing information about knowledge sources, like a "yellow pages" of who knows about what in a company. Hansen et al. argues that companies should focus on just one of these strategies.
We should add here that the codification strategy does not fit all types of knowledge. In situations where knowledge is very context-dependent, and where the context is difficult to encode and transfer, it can be directly dangerous to reuse knowledge without analysing it critically. For some examples of problems with this strategy, see [3] .
Another strategy than the two mentioned above could be to support the growth of knowledge -the creation of new knowledge by arranging for innovation through special learning environments or expert networks, but we will not discuss that here.
Note that some have referred to these strategies by other names: Codification can also be called "exploitation", and personalisation "exploration" [4] .
Knowledge Management Tools
When we talk of tools for knowledge management here, we will mean tools that have several users, and are widely available for employees in an organisation. This is usually what we can call Intranet tools, that supports knowledge management in "at least three ways: 1) providing compression of time and space among the users. 2) offering the flexibility to exchange information, and 3) supporting information transfer and organisational networking independent of direct contacts between the users" [5] .
There are many dimensions for describing knowledge management tools. Ruggles (cited in [6] ) mentions tools that "generate knowledge", where tools for data mining can be an example -to discover new patterns in data. Further, we have "knowledge codification tools" to make knowledge available for others, and "knowledge transfer tools" to decrease problems with time and space when communicating in an organisation.
Another dimension is whether the tools are "active" [7] or "passive". By active tools, we mean tools that notify users when it is likely that users require some kind of knowledge. Passive tools requires a user to actively seek knowledge without any system support. Now, we have chosen another way of categorising the tools than the ones mentioned so far, from the book Information Technology for Knowledge Management [8] , because this model is widely known. The authors divide technology for a "corporate memory" into four parts, shown in Figure 2: • Knowledge repositories and libraries -tools for handling repositories of knowledge in the form of documents.
• Communities of knowledge workers -tools to support communities of practise in work; like organising workspaces for communities for online discussions and distributed work.
• The flow of knowledge -here we find tools for supporting the interaction between tacit knowledge, explicit knowledge and metaknowledge; that is, that combines the three parts above.
• Knowledge cartography -tools for mapping and categorising knowledge, from core competence in a company to individual expertise; what we can refer to as "metaknowledge". In the following, we will discuss knowledge repositories and libraries and knowledge cartography tools.
Research Method
To obtain the data for the research reported in this article, we used a method inspired by ethnography [9] . For the analysis, we used grounded theory. We stayed for 4 weeks at Alpha, got access to their Intranet systems, and attended all meetings where all the employees were invited as well as meetings in one project.
Data Collection
We used the following data sources:
Interviews -we used semistructured interviews with open-ended questions. The interviews were transcribed in full, and in total, we got around 120 pages of transcripts for analysis.
Usage Logs -we collected logs from the usage of the Knowledge Management system on the Intranet www-pages.
Documents -we gathered documents about the design and intent of the Knowledge Management tools.
Screenshots -we gathered screen-shots from different areas of the knowledge management system.
Pictures -we took pictures of people in normal work-situations to get a better understanding of the workplace and work processes.
Logbook -we wrote down observations from everyday life in the company in a logbook, together with memorandums from conversations we had, meetings and presentations we attended.
Data Analysis
We analysed the qualitative data using principles from grounded theory [10] . We also had some quantitative data in logs, which we first had to pre-process before we could plot them for analysis.
How did we organise the analysis of the data that was collected? First, we gathered the qualitative material that was collected on each knowledge management tool. We constructed a database 3 with information from the interviews, documents, and our own logbook observations. We tagged the information to show what kind of source it came from, and applied a simple categorisation of the people that was interviewed: managers, project managers, developers, and people responsible for knowledge management.
We searched in this database for areas of interest, and got the information from the different sources. For example, searching this database for the keyword "skill" would result in 43 occurrences in 10 documents.
After that, we analysed (and "coded") these chunks of information to find interesting categories that would be usable to build theory later. Would there be any special patterns in what the people were saying? We applied triangulation to see if there were differences between groups of people or between what people were saying and logs or collected documents.
ledge Cartography Tools. We will present which usage situations we have found for each tool, as well as what user groups. We also give usage statistics for some of the tools where this was available.
We start by giving a general overview of the front page on the Intranet systems, and what people say about the tools in general. Then we present the tools, and have divided this presentation into a "tool presentation", "usage situation" and "usage groups". 
Knowledge Management Tools in General
When we enter the main www-page of the knowledge management system at Alpha, we have links to several different subsystems. The first thing we see is the company-internal news, which is placed in the middle of the screen. Above that, we see a calendar, which shows this week's events. On the left, we have links to several other www-pages: The Skills Manager, Competence Blocks, the Knowledge Repository "WoX" and several other tools.
On the top of the page, we have links to each employee's timesheet, a telephone list, the external web pages, and the possibility to send an e-mail to the webmaster. On the right side, we have a "tip" about a knowledge management magazine, and a link to an informal "newspaper" which covers social events in the company. On the bottom of the screen, we see a "quiz of the day" -and we have the possibility to answer this quiz in the box below.
Usage
When we asked employees in the companies about how often they would use the tools for knowledge management, most of the employees from Alpha said they were using it several times a day. A developer said "between 5 to 10 times a day", another said "some times a week to write hours, it is always something you must do... look at news. If you want to follow what is happening in the company, you have to look at it a couple of times a day. When I open Internet Explorer, it is the first page I get". Of other people we spoke to at Alpha, it seemed that most were using the tools "several times a day", some "daily" and a few "weekly".
General Assessment of Tools
When we asked people to assess the different tools that they have available for knowledge management in their daily work, we got a variety of answers. Some said that the tools that exist now are "primitive", and far from what the company thinks should be possible to use. Others said they worked "fine", while others again think that they were "unpractical".
Several people in the company believe in more technically advanced knowledge management tools. One manger said "if we were allowed to set up a project with more of our skilled people, and followed up in the same way as we do against customers, then we would have had a (set of knowledge management tools) that was much more functional and supported our employees better, and supported knowledge management at Alpha better than what we have today". Another manager said: "it (the knowledge management system) is characterised by when it was made, and the need that has been in the organisation at different times. That is, it has been developed once, and has been patched-up a bit afterwards." So, the technical condition of the system is not something that the company would sell to an external customer. This view is also supported by a developer, who said: "We have a number of tools that represent some good ideas, but the tools' condition today is not the ultimate. We see a lot of possibilities for improvement, especially on technology. What really could have done a difference is that we could have had much better integration between the tools". An example of tools that could be integrated better was the Skills Manager and the WoX (these will be discussed later). Other possible integrations could be between the Skills Manager and the Competence Blocks.
Other people emphasised that the tools are under constant development. A manager said: "it is under constant development, really -and when you get something new, you discover at once the need for something more."
Several people mention that they would appreciate a more "active" kind of knowledge management, like one manager who said: "The problem is not that we do not document enough experience -but to make the experience appear when it is needed. It is ok in those situations when an employee experience that `now I need knowledge about something' -we could have improved the indexing possibilities (...) But if we had done so, it would be like that if I was thrown into a new projector a newly employed was -and you get to know that you should do a relatively specific thing, then it could happen that you do some searches for knowledge on the essence on the job, but all the side-experience you have, you would not search for. I see it like the essence of the border of a bit passive form of knowledge management that (the knowledge management system supports)."
One developer said: "I only use the knowledge management system for writing hours, and doing smaller stuff. I do not think it is easy to find information there." This was because this developer would normally need information whilst working on software development, and she felt it was time consuming to start a browser and look up a web-page for the internally developed framework she was mostly working with. Also, she meant that these web-pages were usually not updated, so she preferred to read code to find answers to problems.
Another user said: "I think the knowledge management system is a bit messy -I do not really know what is in there, because I have never had the time to go through everything".
Other were critical to an extensive use of tools: "Some people talk warmly about `taking our own medicine' by using work processes in development and things like that. That is just bullshit! Maybe it is a good thing for in-house training, but work processes is not the most effective way of working". This developer said that if you are an "expert" user, you have your own way of working that is "probably much better". Work processes would force you into a work pattern that does not suit you, because the way the company is modelling work patterns is "extremely static".
Another developer said that the contents of the tools are "much more up to date than you would expect". He thinks this is because much of the information is generated from databases that are easier to maintain than webpages.
Over the time period we did measurements, the front page was accessed an average of 2032 times per week, which is approximately 14 times per week per employee.
Knowledge Repository and Library Tools
In this group, we have the following tools: The Project Guide and the Well of Experience.
Project Guide
This is a practical guide to assist project work, which contains descriptions of different processes that are common, such as project start-up and closure, how to do testing and so on. It contains templates for documents that are normally produced during project execution, as well as examples. Different company roles, such as developer, manager and customer contact, have different views to the guide.
A manager describes this tool as "it has a form that is very nice -initiatives on peptalks when projects start and such... it is really a step in the right direction, that things are triggered by the system, and that people do not just know how to do things". Another manager described it as "a result of a lot of projects, and some routines and terms around it is an indirect result".
Many people at Alpha say that they do not use this tool very often. One manager said "I must say that this is a tool that I might have used more. And when I say that, I suppose there are other people as well that could have used it more". A developer said that "no, I do not use that... or at least not deliberately, but I suppose that there are many things that we do that you can find in the project guide". Another developer said "no, there is no need for me to use it. It is maybe aimed more towards project managers, but to be honest I have not used it as project manager either. Maybe because the projects have been too small. Or that it has been clever people on the projects that have not needed any training". Another developer had problems with the form of the project guide: "I do not like it a lot, maybe because it is available electronically". This developer felt that he lost overview when reading hypertext documents: For example when investigating about "acceptance tests", "it was a long list of subpoints that you could click on. But you never get through such a list -it is too much! And I am a bit uncertain because it looks like a whole book, and if I pick out a piece to read it, do I have to read everything before it?" A third developer said she got "angry when using it", because it did not contain a complete set of information, and is difficult to navigate in.
We found that people in the company had one way of using this tool: • Tips and advice in project start-up and execution A manager said that he "use it as a daily support -how to solve projects in general, and when we needed an acceptance test earlier in the project, we had a look there to see what tips and advice we could find".
Knowledge Repository: The WoX
The WoX, or "Well of experience", is a small tool for capturing knowledge that would normally be written on yellow stickers, what the company calls "collective yellow stickers". It contains everything from the phone-number to the pizza-restaurant on the corner, and to "how you set up SmallTalk on a special platform". You find information by searching an unstructured database, and can give "credits" to notes that you find useful. Notes with more accumulated credits about an issue show up before notes with less. The tool contains a mechanism to give feedback to the person who wrote the note, and there has been a kind of competition in the company to get the most credits. One developer described this module as "quite useful -it is simple enough to be used in practise". When we visited the company, it contained around 600 "experience notes". Examples of such notes are "how to reduce the size of your profile in Windows NT", "How to remove garbage from an image in SmallTalk", "Technical problems with cookies" and "An implementation of the soundex algorithm in Java".
According to one developer "people are very good at submitting notes when they think that something can be useful for others". A manager described it as "a behavioural arena that people use in different ways, that is creating a culture of knowledge sharing, and even creates expectations and lets people experience that others make use of their knowledge". The tool is promoted by posters which can be found on places that people visit a lot, like the one in Figure 5 which was located just outside the staff restaurant.
When we asked people to describe what kind of tools they were using in their work, almost all of the developers mentioned that they were using WoX. All developers but one (seven out of eight) say that they have written experience notes, and all of them have tried to search for experience notes. Among the mangers, much fewer were using it actively. Three out of six did not mention WoX when we asked about knowledge management tools in the company.
We found five different types of usage of the knowledge repository: • Solve a specific technical problem.
• Getting an overview of problem areas.
• Avoiding rework in having to explain the same solution to several people.
• Improve individual work situation by adjusting technical tools.
• Finding who has a specific competence in the company.
We describe each of these types of usage in more depth: Solve a specific technical problem: The most prominent use of this tool seemed to be in "problem solving". As one developer put it "if you run into a problem, then you can use WoX to see if anyone else in the company has had a similar problem", or "when you sit with a problem that you can't solve, or a strange bug, or if you do not understand why the computer does not behave the way it should". Another developer says: "It happens that I have been searching and have found things in WoX. And then you do not have to search in other places, and maybe spend two or three days". A problem with the notes that one developer mentioned, is that "the person that writes something has a certain background, and with that background they presume that when they write `first you do this, then that...' -that the others also know what to do". Which is not always the case for complicated matters. Getting an overview of problem areas: One said: "if I am stuck and wonder about something: usually, I remember that it was written somewhere in WoX, in fact, and then I go back and find it". An example is some notes about project-startup that this developer will usually go back to when being in that phase, which happens every 6 months or so. Another developer and another manager also said that they would see almost every day what was new "so I know what is in there, and do not have to search for things". But people do not write about all types of problems as experience notes. Issues that are more "unofficial knowledge" -as one developer put it: "not things that are unethical, but things that you do that could easily be interpreted wrongly by customers, even though I mean we can stand for it" -that kind of issues you do not find any notes about, and that knowledge is transferred through informal oral communication. Avoiding rework in having to explain the same solution to several people: One developer said: "when the third person comes and asks about the same thing -then you realize that it is about time to document it". He would then later tell people who were asking about the new topic to look it up in WoX. Improve individual work situation by adjusting technical tools: Some said that they would find information on how to improve the tools that they use in their daily work, like Outlook, to make them more easy to use. Another example would be to get to know "how to reduce your profile in Windows NT" -which reduces the booting-time of your operating system quite a bit. A third example of a small improvement is a note on how to burn CDs for customers; which explained how to design covers for the CD so that they look more professional when delivering a final software product. Finding who has a specific competence in the company: "Newbies get a short-cut to discover things that I have spent some time to build up. If they browse WoX a bit, they can find that 'this person knows a lot about low-level Windows-patching' and that 'this person is good at Apache webserver set up'", one developer said.
Knowledge Cartography Tools
At Alpha we examined two cartography tools: Competence Blocks and the Skills Manager.
Competence Blocks
The "competence blocks" is a list of company-internal courses, where you also have the possibility to enter them, and evaluate them after completion. A brief description of each course is given, together with schedule information, and who is responsible. Most of the courses are given in a day of less. Sometimes, courses from other suppliers are also offered through this system. A manager described it as a "very valuable supplement (to normal "on-the-job-training"), with blocks that can be composed specifically". According to a developer, the management "encourage people to organise competence blocks". We found six people that mentioned this tool when we interviewed them. This is a tool that people do not use very often -but you have to use it if you want to participate in a course. A developer said that this tool "suits me very well -I prefer oral communication to written". This tool is used when someone wants to participate in a course, or plan a course (or "competence block").
Skills Manager
This is a system where all employees can state which level of knowledge they have in different areas that are of interest to the company, like "object-oriented technology" or the ability to program in Visual Basic. It can be used to indicate which level you want to be at, so if you are interested in learning more about Visual Basic, you can state it in this tool. The tool is used for staffing projects, and many people in the company also use it to find someone who can help them to solve a problem. As one developer said: "I can say that I need a person that `knows HTML', and then I will get a list of people, and see what level of knowledge they have". For a wider discussion of this tool, see [11] . Project Managers, Managers as well as Developers said in our interviews that they were using this tool. From the interviews, we have divided the usage of this tool into four categories, some with sub categories:
• Searching for competence to solve problems • Resource allocation • Finding projects and external marketing
We discuss each of these uses more in detail below: Searching for competence to solve problems: The developers often need to know something about a topic they are not very skilled in themselves. We can then distinguish between two types of usage of the skills management system. First, people use it to find other people in the company who have knowledge about a specific problem that they have to solve -"short term usage". Second, people increase their overall insight in what the core competencies in the company are, what we can call more "long term" usage. Let us look at the short term usage first: One developer says: "it happens (that I use it), if I suddenly have a specific problem in an area that I do not know much about. Then it sometimes helps to go in there and find someone who knows about it. I have in fact done that once..." Another developer seems to use it more often: "Of course, when I wonder if there is anyone who can help me with something, I look up in the skills management system to see if anyone has the knowledge that I need". In Figure 6 , we show a screenshot of the skills management system, giving an overview of skills in object-oriented development. Here, you can also e-mail people who have a required competence in a specific area. Or you can just print a list of people and ask them yourself, as another developer is usually doing: "Then I find a list, and look at what level they have (...) and then I go around in the building and ask them". Of course, this depends on people to rate themselves in a honest way. One developer used the skills management system to find people, but after asking the believed "experts" found that "I did not get the answers that I needed, so I had to go to someone else. So, it is very dependent on that people update it correctly. And to describe a level is not that easy, so some overrate themselves and others underrate themselves strongly". Another developer is critical to the categories of competence in the skills management system: "what you can get information about now is if someone knows about web -and that contains quite a lot!... maybe it is not that general, but not too far off. It is based on the core competency areas of the company, but when it comes to more detailed things, like who in fact can write a computer program, and who that can find a solution -you do not find that there". When we look at more long-term usage, we do not find so much material in our interviews. One developer, however, often finds a group that knows something about a subject on the skills management system, and asks them questions by email. But "if it then happens that you have asked questions about SQL to ten guru's, and it is always the same two that answers, then you start to go to them and talk. You learn after a while who it is any use to attempt to get anything out of". Resource allocation: In our empirical material from Alpha, we can see some patterns of the practical uses of the skills management system, in terms of resource allocation. As one newly employed said: "Contrary to a lot of other companies that uses such a system, here at Alpha we really use the system for resource planning." Another comment is on the same track: "I think that the skills manager is a useful tool, but a tool that still has got a lot of potential when it comes to practical use. Those who do the resource management already use the tool a lot in the daily resource allocation work." A third Alpha employee comments on the Skills Manager as an important tool for resource allocation, but also for the strategic development of the company: "The tools I use the most I think are (...) the competence block manager and the skills manager. Definitely! I'm responsible for the content in many databases, and partly the skills-management base. And the skills manager is a tool that is very important for the resource allocation process (...) Therefore, many employees come up with suggestions to new content, new elements, in the skills database." Finding projects and external marketing: Another usage of the system is for the sales department. One manager said that "Even sales can use it (the skills management system), to think out new directions to go in". That is, to find what types of projects that suits the company well. We can also think of another usage that we did not hear from anyone (probably because we did not talk to people in the sales department) -namely to use the system as external marketing; as "proof" of a highly skilled workforce. Competence development: Concerning the development of competencies at Alpha, the skills manager also seems to play a part. "The problem with all of our systems is that they function only to the degree that they are used. (Systems) like the Skills Manager depends on everybody to update it often and objectively. That could be solved by work-process support. Skills updating could be a natural part of the closing of a project, for example by updating the involved competencies -those that have been in use during the project. You are today allocated to projects on the basis of what you have in the Skills Manager. There we have views devoted to people with free time and the competence required in the project. When you are allocated to a project on the basis of a competence profile, then there is also knowledge in the system about which competencies it is expected to be used in the project, and therefore it would be natural to ask for an update on those competencies when the project is finished." Another employee sees the Skills manager in light of intellectual capital. "Such tools are very good indicators for accounting intellectual capital. You are able to see in the long term what kind of competencies we will need, evaluate it, and compare it to what competence we already have in the firm, and then say that we have that many person months with C++ competence, or Java, and we see that there is an increase in this compentence, and then we can evaluate that." In the skills management system at Alpha, the employees can use this tool to state what they want to learn about in the future, not only what they know now. In that way, people can develop their competence by working on relevant projects
Discussion
We structure the discussion after the types of tools and strategies we described earlier. We divided between two strategies for knowledge management: codification and personalisation. We also divided between three types of tools: Knowledge Repositories and Libraries, Knowledge Cartography and tools that support Communities of knowledge workers. At Alpha, we only examined the first two types of tools, and we will now discuss how these different tools were used for codification and personalisation in the companies. Then, we discuss what kind of learning that takes place as a result of these tools.
Knowledge Repositories and Libraries
When we go on to ask about how these knowledge repository and library tools are used for transferring knowledge between development projects, we divide the usage in two types. First, we look at usage of codified knowledge from the tools -what corresponds to the codification strategy that we have presented in Chapter 3. Second, we also have found some types of usage that suits better in the personalisation strategy.
Codification strategy
In the empirical investigation chapter, we listed a number of usages of the tools from different groups. Of the knowledge repository and library tools, we found the following usage situations (with corresponding tool in brackets): From the interviews it seemed that the Project Guide was in use by different employee groups and with a different frequency than the Well of Experience. The Project Guide seemed to be mostly in use by some project managers, and not very much in use by developers. The Well of Experience on the other hand, seems to be used by many employees, and at a much higher frequency. We note that it was mainly developers who said that they actively contributed to the contents of the Well of Experience, and not employees who acted as project managers or managers. Why do we see this difference between the usage of these tools? Is it because of the intended focus of the knowledge in the tools, or the way the tools can be used? The Project Guide is intended as a support in project work, and contains abstracted knowledge from previous projects. The Well of Experience has no structure and could contain any type of information. Yet, it seems that it is the developers that use the tool, and fill it with technical information -either to make it easier for others to solve a problem, or to avoid rework oneself by having to explain the same thing several times. Or: adjusting technical tools to increase performance. The "user interfaces" of the tools are quite different: The Project Guide can display knowledge according to different roles in a development project, and is browsable. The Well of Experience is a small search engine containing company-relevant information. It might be that developers require more specific information to solve most of their daily problems; when they have a specific problem, the solution is often in a "bug fix", or a technical description on how to change something. The solution is not found in an abstract way to reason on such problems -which is what you might expect from the Project Guide. Maybe this type abstract knowledge that you can find there is better suited in situations when you have to decide on some overall structures, but not in concrete problem situations.
Personalization strategy
When asking employees about usage, we found two uses of Knowledge Repositories/ Libraries that we can say is a part of the personalization strategy, namely: • Getting an overview of problem areas (Well of Experience)
• Finding who has a specific competence in the company (Well of Experience)
Here, the employees did not use the knowledge found in the Well of Experience directly. They saw the available knowledge, who made it, and used that information for getting an overview of problem areas the company faced often. They also saw who was frequently posting tips on topics, and could then be considered some kind of "expert". It is an interesting point that the tools with codified knowledge can be seen as having an additional purpose than pure "codification" and "distribution".
Knowledge Cartography
We now discuss how the knowledge cartography tools supported codification and personalisation at Alpha.
Codification strategy
Both Knowledge Cartography tools we found at Alpha are overviews of knowledge sources, and we therefore did not find any use that we can classify as a codification strategy.
Personalization strategy
Of the cartography tools, we found the Skills Manager to be in use for four different purposes: Only two employees mentioned that they were using the Competence Blocks.
From the interviews it seems that this tool is used much less than the Skills Manager that almost everyone mentioned, and where most employees had updated their skill levels. It was developers that said they were using the Skills Manager for solving problems and competence development, while managers and administration used it for resource allocation and to find external projects and market the company externally.
Learning at Alpha
We now go on to discuss what kind of learning the different usage types we found in Alpha support. We found some use in solving problems, namely:
• Solve a specific technical problem (Well of Experience)
• Searching for competence to solve problems (Skills Manager)
We also found use in avoiding rework and improving the work situation:
• Avoid rework in having to explain the same solution to several people (Well of Experience) • Improve work situation by adjusting technical tools (Well of Experience)
Other types of use were for getting an orientation in the company, and for making some work processes more effective: • Getting an overview of problem areas (Well of Experience)
• Finding who has certain competence in the company (Well of Experience).
• Resource allocation (Skills Manager) • Finding projects, and external marketing (Skills Manager) • Competence development (Skills Manager)
• Getting tips and advice in project start-up and execution (Project guide)
If we describe these forms of usage in relation to the theories about learning in At Alpha, people who had the same position in the company would sometimes use different tools. Some preferred to use the Skills Manager to find experts in order to solve a technical problem, while others would search in the knowledge repository WoX. This might be an indication that it is not only what knowledge you can expect to find through a tool that decides what tool you use, it is also the way the knowledge is presented.
Conclusion and Further Work
We found a variety of specialised knowledge management tools at Alpha. One contained knowledge that was unstructured, the Well of Experience, and one contained packaged knowledge: the Project Guide. We found two knowledge cartography tools: The Skills Manager and the Competence Blocks. From the interviews and the usage logs, we see that the use of these tools varied. From this we conclude that: • We found many different knowledge management tools in medium-sized software companies, and the tools were used to varying degrees. If we go on to look tool usage, it seems that the repositories that present more "packaged" knowledge are used less than the tools with unstructured knowledge. If we take into account the different groups of employees, it also seems that project managers prefer tools with more abstracted knowledge, and that the developers prefer tools with more specific knowledge. Further, usage of tools also varied between people in the same group. Some developers preferred oral communication to written, and would then make more use of the personalization tools. Others preferred written communication, and some of these preferred to have it on paper while others preferred to have it electronically. Others again were sceptical to the use of tools in general, because it was hard to find relevant information. In all, we can conclude that: • The use of knowledge management tools varies both between developers, project managers and managers, and after the employee's personal preferences.
From the examination of the Knowledge Repository and Library tools, we found six types of usage: -Getting tips and advice in project start-up and execution (Project guide) -Solve a specific technical problem (Well of Experience) -Avoid rework in having to explain the same solution to several people (Well of Experience) -Improve individual work situation by adjusting technical tools (Well of Experience) -Getting an overview of problem areas (Well of Experience) -Finding who has a specific competence in the company (Well of Experience). We see the four first of these usage types as a codification strategy, and the two latter as a personalization strategy. If we look at the Knowledge Cartography tools, we found the following types of usage of the Skills Manager: -Searching for competence to solve problems -Resource allocation -Finding projects, and external marketing -Competence development All theses type of usage fit in a personalization strategy. From this we can conclude that: • Knowledge management tools are used for a variety of purposes. The practitioners in companies will adapt and use tools to suit their normal work situations.
• Knowledge Repositories can function as a personalization strategy as well as a codification strategy. For companies that want to develop knowledge management tools, this shows that different groups of users in software companies, such as developers, project mangers, and management benefit from different types of tools. Developers require more detailed knowledge, while the other groups seem to benefit more of abstract knowledge in their tool use.
